ABSTRACT
INTRODUCTION
A spinal cord injury (SCI) is defined as damage to the spinal medulla (a traumatic medullopathy, i. e. TM) inflicted by a mechanical insult or ischemia [10, 11, 21] . The annual incidence of SCIs is relatively low (3-5/100 000 in humans, much lower in animals), but they are devastating neurological disorders, remaining important causes of morbidity and mortality [14, 23, 30, 36, 39] . Survivors often have major sequelae, including tetra-or paraparesis, eventually tetra-or paraplegia, urinary and fecal incontinence, sexual incompetence and are partially or completely physically dependent for the rest of their lives [3, 14, 30, 42, 55] . The neurological deficit in SCI develops through two pathological events -the primary and secondary damage [4, 16, 41] . The primary injury encompasses the immediate lesion to the spinal cord tissue that occurs at the moment of insult, which is irreversible and not preventable [46, 56] .
The secondary injury develops as a result of the pathological processes initiated at the time of the primary event, continues for several days and even months after trauma and is amenable by therapy [13, 24, 39, 40, 56] . The clinical outcome in individuals with SCIs is determined by the location and size of the neural tissue damage, age of a patient and associated complications [3, 27, 42, 50] . The most frequently observed causes of acute SCIs in humans are traffic accidents, falls and sport injuries. Spinal cord traumatic incidents are reported in domestic animals, especially in dogs, too [10, 11, 14, 48] . The irreversible loss of functions due to the damage of the spinal cord tissue has been recognised for centuries, but only limited therapeutic options are available until the present time [1, 2, 8, 31] . So the management of SCIs in humans as well as in other animals is basically targeted at preservation of remaining functions and prevention of complications; especially pulmonary and urinary tract infections, spasticity and pressure sores, i. e. decubitus [3, 14, 23, 27, 39, 50] . In spite of a specialised attendance and application of different therapeutic interventions, the neurological deficit in a dog following serious SCI does not improve and it displays an image of permanent suffering for the rest of the dog's life (Fig. 1) .
The ambition to improve the unfavourable situation in- 
Etiology of SCI in dogs
The most common causes of acute spinal cord damage (myelopathy) in dogs is an extrusion of material from the central part of the disc (nucleus pulposus) into the spinal canal due to intervertebral disc degenerative changes (Hansen type I disc disease), exogenous traumatic events and infarction due to ischemia [9, 10, 11, 22, 23, 33] .
Degenerative disc disease is a common problem in dogs, but relatively rare in cats [14, 33, 35, 39] . There are two basic types of intervertebral disc diseases, referred to as chondroid and fibroid degeneration. In chondroid degeneration, the normally gelatinous pulpous inner part of disc (nucleus pulposus) undergoes degradation of glycosaminoglycan components and loses its water-binding capacity.
The abnormal contents of the nucleus pulposus herniate (Fig. 4) . [47, 55] . In an acute phase of SCI, the gross reactions of the organism are characterised by tachycardia, later on it is replaced by bradycardia; blood pressure fluctuates, too -the initial hypertension is later on substituted by hypotension [55, 56] . The peripheral vascular resistance declines, the cardiac output is diminished, blood levels of cathecholamines increase, and then subsequently decrease.
In the case of cervical SCIs, the respiration is endangered and dogs succumb or are euthanized at the place of the event [14, 24, 34, 39, 44] .
Spinal cord hemisection syndrome (Brown-Séquard syndrome or BSS) occurs when just one side of the spinal medulla is damaged or it is injured much more severely than the other. It is rare to see the spinal cord truly hemisected, much more frequently it is called Brown-Séquard plus syndrome or partial lesions due to the penetrating injuries (e. g. gunshot or stab wounds) or vertebral fractures and luxations (Fig. 3) . 
Conus medullaris syndrome (CMS) is caused by an
injury to the caudal end of the spinal medulla [14] . This region is responsible for bowel, urinary bladder and sexual functions; perianogenital and tail sensation. The Achilles tendon reflex can be affected also. The symptoms occur bilaterally [14, 34, 55] .
Traumatic cauda equina syndrome (cauda equina syndrome or CES) results from a lesion to L7-Cd5 spinal nerve roots due to the fracture and dislocation of the sacral bone or L7/S1 intervertebral disc herniation [14, 34, 39] .
It is not a true spinal cord syndrome, since the spinal cord nerve roots damaged in CES are actually peripheral nerves.
The CES can occur by itself or alongside with the CMS. It is characterized by: low back pain, weakness in the pelvic extremities, nociceptive deficits in the medial areas of the pelvic limbs, perineum and tail, and bowel and urinary bladder dysfunctions [14, 34] . Unlike the conus medullaris syndrome, symptoms of CES often occur unilaterally (Fig. 7) .
Pathophysiology of spinal cord injury
The damage in SCIs begins suddenly at the moment immediately following spinal trauma [13, 16, 41, [56] [57] [58] .
It is exaggerated by excessive release of neurotransmitters, especially glutamate, the substance used by nerve cells to signal each other and stimulate their activity. The flooding All of above mentioned mechanisms of secondary injury increase the area of destruction in the damaged spi- 
